192     XYII. GEOMETRICAL AND DYNAMICAL REPRESENTATIONS.
Considering a system of masses m at points (x, y, 0) moving with velocities (u, v, w) and supposing the potential energy due to their mutual actions as well as to the field in which they are placed to be F and taking the equations of motion
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and supposing the suffixes 1, 2, . . . to refer to different particles, it will be found that if we form the first differential coefficients with respect to t of the squares and products, such as
U2,     UV,      %W-2,      t^, . . .
the signs of these will be reversed by reversing all the velocities and this is not what we want, but if we form the second differential coefficients
which we call the accelerations of these quantities, these can be expressed in the form of quadratic functions of the velocities plus constant terms.
These forms show that the accelerations thus defined are unaltered in sign when the velocities are reversed in sign, and that the squares and products in question obey differential equations of the second order analogous in form to the equations of ordinary dynamics. For instance we should have
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The variables (other than position variables) occurring in these equations include those necesssary to define the components of kinetic energy corresponding to the different particles and coordinates, and the equations may be thus used to determine the conditions of energy-equilibrium as well as the variations of the energy-components relative to their equilibrium values, just as we consider in Dynamics equilibria of position and motions relative to states of equilibrium, determined by the accelerations of the position coordinates.
If two collections of particles be brought within working distance of each other the new state of energy-equilibrium must be determined with reference to the system as a whole, and energy -accelerations will be set up different to those which existed previously. These will be of such a character as to bring the systems towards a stable distribution or away from an unstable distribution just as two unequally heated bodies when placed in contact tend to a stable state of uniform temperature,the velocity -coordinates of the system.  dU
